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AUTHORS Spirin, Yu. L., Polyaskov, D. K., wantmakher, A. R, and
Medvedav, S. S., Academician

\

TITLE Polymerization of atyrena, butediene and isoprene, initiated
by lithium ethyl in various media

PERIODICAL: Akademiya nauk SSER. Doklady, v. 139, no. 4, 1961, 899-902

TEXT: The authors investigated the separate polymerizatiocn and
copolymerization of monomerast a) styrene, b) butadiene, and ¢) lsoprens,
@hich was initiated with lithium ethyl end oarried out in 1) toluene, 2)
triethylamine (amine), 3) diethyl ether, 4) dioxane, and 5) tetrehydro-
furan (THF). Thus, the dependence of the reactivity of these monomers on
their structure and on polymerization conditions was to be clarified.

The methods were described in pravious studies (Ref. 11 Yu. L. 8pirin et
al., Vysokomole*. soyed., 2, 1082 (1960); Ref. 21 L. M. Lanovakaya et al.,
ibid., 1391)., In all threse cases, the molecular weight of the polymers
increagsed in 1)-5) with the intensity of polymerization. Its dependence
on the concentration C of the components was close to the ratio M/C (Ref.

Card 1/6
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33 M. Szwarc & al. J. Am. Chem. Soc., 18, 2656 \1956), Ref. 41 F. Welch,
ibid. 81, 1345 (1959)). The walls of the dilatometer were subjected to
special trestment when the investigation took place at 2 low concentration

o7 the initiator Qv10-5 mole/1). In these cases the concentration of

the active centers was determined on the basis of the moleculer weight.
In the presence oi 2) to 5), a bulb dilatometer melted from one piece of
quartz was used for polymerization, the concentration of active centers
being determined spectrophotometrically at a given wavelength. 1}:+ BEven
at relatively low concentrations of the initiator, deviations from the
proportional dependence of the rate on the concentration of the initiator
occurred. The rules observed were previously explained (Ref. ') by the
forwmation of mutually associated "live" polymers in hydrocarbon madia.
They; are inactive during polymerization. The association of the active
centers was also proved viscosimetrically: The viscosity of the sclutions
of the "live" Li polyisoprene in toluene dropped considerably due to
desctivaticn., The equilibrium between the associates and the monomer
centers which are active during polymerization, is displaced with the
temperature rise in the direction of he latter. Thus, the activation
cnergy of the process is lowered. This takes place even at a

Card 2/6
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concentration of the initiator of ~O.5'1O'4 mole/l. Thus, an association
exists also under these conditions. The authors established that the
associetion of the active centers increases as followss Li polystyrens

{ Li polyisoprene ¢ Li polybutadiene. The relative reactivity of the
ponomers incresses as followsi satyrene { isoprene £ butadiene. 2) - )
Polymerization is accelerated with the introduction cf these soclvents,
but the activation energies are reduced correspcndingly. THF (0.6%) which
reduces the activation energy of styrene polymerization in toluene from
14.5 to 6.8, has the strongest effect. However, the activetion energy of
isoprene polymerization in THF rises with temperature inorease. This
geems to be explained by a degenerate passing on of the chain through the
monomer (Ref. 61 8. Ye. Bresler et al., ZhTF, ser. 5, 28, 114 (195B§)

The association of the "live" polymers is tonsiderably reduced in the
presence of 2) to 5), since 2) to 5) form complexes with lithium.
Asscciation of the Li polystyrene is absent in the medium of 2) to 5)
(there is a proportional dependence between the rate of polymerization
and the concentration of the initiator)y; Li polyisoprene is slightly
associated in amine; Li polybutadiene is considerably associated in

card 3/ 6
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amine. Even in THF, which is a wolvent of higa dissolving capacity, some
associations of Li polybutadiene occur. This the authors believe to be

a dependence of the degree of association of the active centers on their :
construction. In previous studles (Ref.1; Ref., 7¢ Yu. L. Spirin & al., 4
Vysokomolek. soyed., 1, 1258 (1959))the authors explained the .
peculiarities of the polymerization of non-polar monomers of the above

type by the participation of the lithium component, besides the carbanion
component, in the grovth of the chain. The introduction of 2) to 5)

which form complexes with the 1ithium component of the catalyst, reduces

the effect of this component on the growth of the chain. The mechanism

of the process is changed correspondingly. It approaches a typical

anionic polymerisation in the presence of admixtures of high dissolving

capacity (TPHF). The authors presumeé that the reduction of the activation

energy with increasing THF conocentration takes place due to the destruction

of associates as well as through a change of the complexes between THF

and the active oenters, and through the increase of the dislectric constant

of the medium., Inspite of different dielectric constants of ether and

dixane (4.33 and 2,28 at 20°C), the polymerization of styrene in it
prooceeds at a compararle rate and sctivation energy. The authore also

Card 4/6
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investigated the composition of copolymers .. the systems styrene-
isoprere and styrene-butadiene in the presence of 2) to 5), and calculateu
the copolymerization constants for amine and THF. The relative portion

of styrene in the copolymer rises in these systems when 2) to 5) are
introduced. It may be seen from the data that the affect of the solvents
on separate polymerization and copolymerization is not always the same.

In the presence of THF, the copolymers are strongly enriched with

styrene and correspond to the compositions from .ypical anionic processes
(D. E. Kelley, A. V. Tobolsky, J. Am. Chem. Soc., B1, 1597 (1959)). The
relative reactivity of monomers increases in THF, e. &, isoprene
butadiene ¢ styrene. The authors presume that the reactivity of

monomers on separate polymerization in polar medie is chenged in the

same sequence as in the case of copolymerization. The effect of solvents
1) to 5) on polymerization largely depends on their electron-donor
capacity. Relatively weak electron donors like amire, ether, or dioxane >(/
change the polarization of the Li-C bond only slightly. 1In individual
cases, they even increase the activation energy of chain growth ae
compared with hydrocarbon solvents. The strong electron donors (THF),
however, entirely eliminate the effect of lithium. Thus, the polarization

Card 5/6
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Polymerizaition of styrene, butadiene ... B10} B206

of the Li-C bond is atruptly increazed. The prooess le here brought
nearer to that of typical anionic polymerization, where the carbanion
forms the active center. There are ! figure, ¢ tables, and 8 references:
4 Boviet-bloc and 4 non-Soviet-bloc. The most important references to

English-language publications ses in the body of the abstract.

ASSOCIATIONs Fiziko-khimicheskiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED: April 24, 1961
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AUTHORS: Arest-Yakubovich, A. A.Gantmakher, A. R.rand Maﬂyp@gyl,sl_gg,
Academiocian -
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TITLEs Anionic polymerization in the presence of aromatic compounds
PERIODICAL:s Akademiya nauk SSSR. Doklady, v. 139, no. 6, 1961, 1351-1353 9(

TEXT: The aim of this article was to find out whether aromatic hydro-

carbons participate in an anionic chain growth. The authors found that

the anionic polymerization of styrene (in tetrahydrofuran, initiated by
sodium-aromatic complexes) is strongly retarded by anthracene. The

retardation depends on the ratio’of anthracene to styrens. Anthracene

exerts an inhibitory effect both if it is added together with the initiator ]
(scdium naphthalena or sodium anthracene) and if a styrene - anthracens .
mixture is added to "live" polystyrene obtained from sodium naphthalene or

sodium diphenyl. The authors conclude that thia process takes place with

a constant number of aotive centers. This number is equal to the amount

of the init.ator used and no chain transfer takes place. Hence, the

mentioned retarustion is not related to the decrease of the number of

Card 1/4
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active centers as a result of the shift of the initiation equili_rium of '?\

A*+C & 4+C* (II) to the left-hand side. A is anthracenme and C styrene;
the asterisks denote the ion radicals, i. e. the molecules having an
excess eleotron. Hence, the excess electrons completely pass from
anthracene into styrene. The lacking of A*in the system was also spectro-
photometrically confirmed. The complete consumption of A* is explained

by an irreversible consumption of C* as a result of the reaction with the
monomer and of recombination. Also the low monomer consumption in the
initial stage which results from an abrupt retardation of the growth
reactio in the presence of anthracene contributes to this effect. This
retardation is probably related to the participation of anthracene in
growth processes. It is assumed that a joint polymerization of
anthracene and styrene takes place since anthracene is very active in the
radical resctions. Publications contain no data on the participation of
anthracene in anionic copolymerization. The kinetic effects observed by
the authors justify the ussumption that anthracene adds to the carbanions
of styrene thus forming a rather stable ana little active anion since the
charge is considerably delocalized. This assumpuion was confirmed

Card 2/4
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experimentally. Arn amount of anthracene that was three times higher then
the number of active centers was added to & solution of "live" polystyrene
(obtained with sodium naphthalene). The electron spectra showed that
anthracene copolymerizes with stiyrene. In contraet to ordinary "live"
polymer whose spectrum is essentially changed already one day affer the
production, the spectrum of the polymer produced from anthrace.e remeins
practically unchanged for three days. The: 8hift of the maximum ocan be
explained either by the complex formation between anthracene and the
active centers of polymerization which takes place according to M. Levy
(Ref. 7, see below) or the shifted maximum 445 m& corresponds to the
anthrecene carbanions at the ends of the polymer ohains. Large smounts of
naphthalene (up to 508 as referred to atyrene) influence neither the
resction rate nor the molecular weight. However, they esgantially change
the spectrum of the "live" polymerc. The maximam at 34 disappears
while maxima.at 430 and 550 mu reappear. The polymer is capable of
absording further monomer portions while keeping its changed spectrum.

The polymerizetion of a less active monomer a8, @. 8« butadiane, ia more
gtrongly inhibited by.anthracene. Thus, anionic polymerizetion of buta-
diene at 209C practically stops already at an anthracene-to-butadiene

Card 3/4
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ratio of 1 ¢ 30. It is concluded from the spectral date that "live"
polybutadiene reacts with anthracene in the same way as "live" polystyrene:{
There are 2 figures and 11 references, 3 Soviet and 8 non-S8oviet., The

two most important references to English-language publications read as
fcllows: Ref, 1: M, Szwarc, M. Levy, R. Milkovich, J. Am. Chem. Soo.,

18, 2656 (1956); Ref. 7: M. Levy, F. Cohen-Bosidan, Polymer, 1, 517 (1960).

ASSOCTIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova

(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED: May 18, 1961
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AUTHORS: Zabolotskaya, Ye. V., Khodzhemirov, V. A., Gantmakher, 4. R.,
and Medvedev, S. S., Academician

Polymerization and copolymerization of isoprene under <the
action of a—TiClB-Al{C Ho ),

13
27575

PZRIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 4, 1961, 829 - 828

TEXT: The authors studied the kinetics of polymerization of isoprene alone
and together with styrene under the action of titanium trichloride and
triethyl aluminum, To prevent precipitation of the polymer, benzene was
nsed as solvent. Polymerization wa3 carried out dilatometrically. The
components were dosed in analogy with data in Ref. 1 (Ye. V. Zabolotskaya,

A R. Gantmakher, S. S. Medvedev, Vysokomolek. soyed., 2, No. &, 1213
(1960)). All kinetic data were determined at 75°C, the degree of conversion
did not exceed 10% by weight. Viscosity, molecular weights, and
compositions of polymers were determined in dry argon atmosphere. The
average-weight molecular weights (Mw) were measured by the light scattering
method, the average-number molecular weights (Mn) by the osmotic method. M}y/’

Card 1/6
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The compositions cf copolymers were determined by IR spectrcscopy The
autnors thank N. V. Makleisova and A. P, uolovina for measuring the
molecular weights, and N. V. Desyatove for carrying out the spectrometric
measurements. #hen studying the polymerization of isoprene, polymerization
~ate and titanium chloride concentration per unit voliume were found to

.e linearly dependent. This indicates that the number of active centers

1s determined by the concentration of the TiClB'Al(C2HH)5 cemplex on

the surface of TiCl,. All experiments were performed with TiCl, of a
J

medium grain size of 1.5-2p . The relation between polymerization rate
and monomer concentration, however, 1s not linear, polymerization rate
increases more slowly than isoprene concentration. Polymerization
probably takes place on the catalyst surface via complex formation of

the monom=T wWith the titanium component of the catalyst, and subseguent
penetration of a poiarized monomer 1nto the Al-C bond. The total
activation energy of polymerization was determined to be 13 kcal/mole
from the temperature dependence of the polymerization rate of 1soprene at
£C - 9500n Table ' shows the results of molecular weight deterzinations.
The rat:o MH/Mn 1s close to unity, which indicates that the resultant

Card 2/6
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polyisoprene exiats in the monodisperse phagse. The mclecular weight
depends slightly ou the monomer concentrations. When studying the
copolymerization of isoprene and styrene, the composition of copolymers
end the polymerization rate were determined as a function of the composi-
tion of the initial mixture (Figs. 2, 3). It may be seen from Fig. 2 that
the copolymers are considerably enriched in isoprene as compared with the
composition of the initial mixture. Fig. 3 shows that the rate of
copolymerization is much lower than the rates of separate polymerizations
of isoprene and styrene. The inhibitory effect of isoprene is
particularly high if it is added to styrene in small quantity. The
inhibitory effect is due to the reduced reaction rate when a polarized
monomer enters the Al-C bond of the transition complex of the chain with
the catalyst. This decrease in rate takes place when the styrene molecule
in the end group of the chain is replaced by isoprene. It was found that
the molecular weights ¢f polymners vary cymbately with a change ir polymeri-
zation rate at different compositions of the initial mixture (comparison
of data from Table 1 with Fig. 3). There are 3 figures, 1 table, and

8 references: 3 Soviet and 5 non-Soviet. The three references tc English-
language publications read as follows: J. Still, Chem. Rev., 58, 541

Card 3/6
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(1558); G. Natta, J. Pasquon, Advances in Catalysis, 11, 68 (1959); G.

Gaylord, Trana. N. Y. Acad. Sci., 22, N2 6, 387 (1960).

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Pnysico-
ch .mical Institute imeni L. Ya. Karpov)

SUBMITTED: May 29, 1961

Table 1. Molecular weights of po%ymprs (the molecular aelght of

polystyrene is of the order of 10° (Ref. 1%)
Legend: (1) moles/liter, (2) moles/11+° -min; (3) isoprene in the initial

mlxture, mole%b; (4) molecular weight«10~

- - Table 4
- Moa. eec.10-¢ iable 1

NIGHL] (GHIL [IAIGHN: | Tichae, | Vo0 [ HR0R0es (@ hon wecier

“i“ uoé/}t -10‘l.uzﬁa uzéla @“m‘ (i;:;in’c‘. Inl My, , M,

wl - lelel-lalelsls

) 0,68 e EXT] 11,8 61,2 2% . L 2

Do | Lo 3,58 3z 5,2 8.5 200 - 18

P )).61 3.80 4,26 5.5 - 13.0 2.0 — 335
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Solovykh, D. A.,Arest-Yakubovich, A. A., Gantmakher, A. R.,
Yedvedev, S. S.
ey T

Polymerization of styrene and butadiene initiated by sodium
naphthalene in weakly polar media

Vysokomolekulyarnyye soyedineniya, V. 4, no. 5, 1962,

702-703

moym.,

adetid e

The activation energy and rate constants of the homogeneous

polymerization of styrene and dbutadiene with organosodium initiators in
hydérocarbon media in the presence of small tetrahydrofuran additions were

determined for the first time by a two-stage method.

Fi»st, "“live" polymers

were obtained by preliminary polymerization of A:1/6 of the monomer with
sodium naphthalene in a tetrahydrofuran medium, and were then used as

polymerization initiators in toluene or cumene with tetrahydrofuran. The
polymerization rate was measured between -60 and -35°C and the initiator

concentration was determined from ¢ = 2m/M,

where m is the amount of

polymerized monomer in g, ¢ is the number of initiator moles, and M is the
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molecular weight of the polymer. Toluene caused chain transfer during r
hutadiene polymerization witn 6.5% tetrahydrofuran. The polymerization

rate of styrene and butadiene in toluene was found to increase with

transition from organolithium to organosodium initiators. There is A

1 table. . R
e

ASSOCTATION: Fiziko-khimicheskiy institut im. L. Ya. Karpove
(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED: Merch 31, 1961
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o6 0D T0 0 +
i { @ : [(c&.l)u:m @ g “"g‘)ﬂ". Texdliepn- l I \ R
Cu,'u'!r'n‘.':h { goHiten- Pam’un[\lhi pain TY‘I‘T: l'llf‘;;"l E. 1 "_.50’.
x(l:lﬁhl.’l{'w'! Monoxep ll";:.::::’:);l.o' TC 00 ! .uol,«}:/'/l u'll-:“‘_ I‘xa.i,’no.m HE KT XUSY TN i
| [ 4:040/A ! (¥
: Y !
o GO . . o
2 |CrpoX” | 1,1 (Teayol 0,002 60— —43 8000 | 0,15
25 4 e st 114 }cyun.-@ 0,002 '—60— —45 7700 | 0.14
15 1 .@i 0,84 [Toayoi— 0,004 |
3,5 byramuvi! 1,3 * n@ 0,003 |—50— —40 — ! 0.008
65 | s | 2.5 Kyuo:@| 0,002 |—50— —35 7300 | 0.006

) v/
Table. Polymerization of styrene and butadiene in the presence of sodium A
naphthalene in hydrocarbon solvents with tetrahydrofuran additions. Legend:

(2§ Tetrahydrofuran content, % by volume; (3) monomer; (4) initial

monomer concentration, moles/liter; (5) solvent; (6) sodium naphthalene
concentration, moles/liter; (7) polymerization tem erature, °C;

(8) E, kcal/mole; (9) k-50°C' liter/mole-sec; (10) styrene; (11) butadiene; .
(12) toluene; (13) cumena.
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AUTHORS: .y and Medvedev

TITLE: The mechanism of the inhibiting action of phosphites in the
oxidation of paraffinous hydrocarbons

PERIODICAL: Zhurnal fizicheskoy khimii, v. 36, no. 11, 1962, 2537-2539

TEXT: Triphenyl phosphite (I) and tri-n-butyl phosphite (II) wuore studied,
with the oxidation of hexadecane at 140-160°C and atmospheric pressure,

Trne peroxides content of the reaction mixture was determined iodometrically,
and the consumption of I via the quantitative reaction of I with tert-
butyl hydroperoxide. A linear increase in the induction period and a
decreuse in the peroxide content were found with increasing concentration
of I, as well as direct proportionality between the amount of oxygen
absorbed and the initial concentration of I. When 4% I waa added, no
further_peroxides were formed. The rate constants of the consumption of

I (k+107 moles/liter.sec) were 66.5 at 160°C, 39.2 at 150°C, and 23.3 at
1409C, the activation energy was 21 kcal/mole. II proved much less )X
active than I. Addition of 1.2% phenol had no effect on the induction
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period, but lowered the oxidation rate and oxygen consumption. From the
k k - k
. 2

reactions RH + 02 25 5R HOZ; R + 02 —1"'9302; Rba + RH — ROOH + 1‘1;

k . ] k k .
RO, + P —2» RO + P=0; 70 + P —4» R + P0; ROOH + P =Z» ROH + P=0, where
P is the vhosphite, P=0 the corresponding phosphate, and assuming tnat
k2< k3, the induction period was found to be 1 = P°/2w°, where Po is the

initial phosgsphite concentration, and ¥, is the initiation rate. Hence,

this assumption leads to a linear function corresponding to the function
T = f(Po) which had been found experimentally. The more intensive action

of I, as compared with I1I, is attributed to the effect of the electron
acceptor phenyl groups. The inhibiting effect observed after the induction
period is based on a competing reaction of the phenol formed by hydrolysis
of I, and explains the result of the direct addition of phenol.- There are J{
3 figures.,
ASSOCIATION: llosxovskiy institut tonkoy khimicheskoy tekhnologii im.

li. V. Lomonosova (Moscow Institute of Fine Chemical
Technology imeni M. V. Lomonosov)
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AUTHCRS: spirin, Yu. L., Gantmakher, A. R., Medvedey

Academician

TITLE: Association of organolithium compounds and its role during
polymerization

PERICDICAL: Akademiya nauk SSSR. Doklady, v. 146, no. 2, 1962, 366-371

TEXT: when polymerization is initiated by organolithium compounds, the
polymerization rate increases more slowly than the concentration of the
initiator, owing to deactivation of the active centers by association.
The authors studied the effect of the polymer.carbanibn structure on the
association degree during the polymerization of styrene, isopropene, or
butadiene initiated by ethyl lithium. The shift of the absorption band
toward greater wave lengths and the change in optical density of the band
were observed in order to study the conversion of ethyl lithium into
agsociates with the polymer carbanion. The specific effect of the polymers
was found to be an increase in initiation rate following the sequence
igoprene  butadiene {styrene. An examination of the equation
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Association of organolithium ... B101/B144

‘ -d[M]/dt = K:M][LiR]1/n (1), n>1 for chain propagation showed that n

] depends on the carbanion gtructure. For polystyrene nx2, for poly~ )
igoprene n~3 - 4, and for polybutadiene n=5 - 6. The following reaction 7
for chain propagation is established:

Kay-1
' —y .
RM_Li + (Rmei)i_1 2 (nmei)il i a2y 59 8y oov
2i
n Ll o+ U —1’—7‘1{ 1, Li. -d[ul/dv = K [0 :[(V K, )/ (0K, .. Ky T i/n
R:xhl + i RIK+1L1- - t_m_’/ = ApL - \\ .40--;2n \n 3..- \2,’1-1/‘,!!. A
which shows good agreement with the experimental equation (1). The

slight change in activation energy brought about by changing the initictor

concentration approximately the 103-fold, proves the stability of the

associates and the constancy of their composition. The active cen':r. ware
» mainly in an associated state even at an ethyl lithium concentrati.. of

10~7 moles/1. There are 3 figures and 1 table. The most important

English-language references are: F. Welch, J. Am. Chem. Soc., 81, 1345

]
(1959); D. 1. Worsfold, S. Bywater, Canad. J. Chem. 38, 1891, (136C}.
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ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

SUBMITTED: May 31, 1962
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HEDVEDEV, S5.5., GANTMAKHER, A.R.
Concerning the directed growth of chains in the process of anionic-coordinati on
. polymerization.
‘ Report submitted for the International Symposium of Macromolscular chemistry
Paris, 1-6 July 63 ‘
’
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KOLESNIKOV, G.S., otv. red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A.,
red.; DOLGOPLOSK, B.A., red.; YENIKOLOPYAN, N.S., red.;
KARGIN, V.A., red.; KOZLOV, P.V., red.; KOROTKOV, A.A.,
red,; KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV,
S.S., red.; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G., red.;
SLONIMSKIY, G.L., red.; SMIRNOV, V.S., red.; TSVETKOV, V.N.,
red,; FREYMAN-KRUPENSKIY, K.A., tekhn. red.

[Carbochain high-molecular weight compounds] Karbetsepnye
vysokomolekuliarnye soedineniia; sbornik statei, Moskva,
Izd-vo AN SSSR, 1963. 287 p. (MIRA 17:1)
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YEVSTRATOVA, S.Do; MARGARITOVA, M.F,; MEDVEDEV, S.S.

Emlsion polymerization of vinyl compounds in the presence

of organic aclds and amines, Vysokom. soed. 5 10,10:1574~
1579 0 'e3,

(MIRA 17:1)

1, Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni
Lomonoseva.
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| ACCESSION MRt AP4019980 T =~ 77 5/0020/64/154/006/1402/1405 !

| AUTHOR: Teleshov, B. N.; Teleshova, A 8.} Desyatove, N. V.; Prevedatkov, Ae Mo} |
. Medvedey, S S.. (Acadenician)

;' TITLE: Cas telease aud formation of double bouds during radiolysfis of
| polyiscbutylene (PIB)

" | SOURCE: AR 9SSR, Doklady®, v. 154, 00s 6, 1964, 1402-1405

! TOPIC TAGCS: gas, dcuble bound, radiolysis, polyiscbutylene, Co sup 60, linear
electron accelarator, free radical

ABSTRACT: Industrial polyisobutylene filueg, prepared by evaporation of weak

solutions of a polymer in carbea tetrachloride were used. co%0 (about 20 000 gm-
equivaleant Ra) and & linear electron accelerator (200 kev) were the source of 5 ‘
. ionizing radiation. Before trradiution, the filas were evacuated to sbout 1077 M
| Hg during heating to 70C for 24 hours. The degree of destructicn vas estimated -
from viscosimetric data. The resultz indicate thet the loss of free radicals {o |
| PIB at a temperature above the vitrificaticn tempersture is sot accompsnid by ‘
: aither a formatioca of gaseous products or the development of double bouds in the

W,

!
i
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LYUDVIG, Ye.B. GANMKHER, ‘°R. MLDVZDLV 5 S., akademik

Mechanism of cationic polymer-zatlon in the presence of metal

halides. Dokl. AN S35R 156 no. 5:1163-1166 Je '64.
(MIRA 17:6)

1. Fiziko-khimicheskiy institut im. L.Ya.Karpova.
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ACCESSION NR: API&O30;{BB ' §/0020/64/155/00k/0850/0892

TITIE: Some peculiarities of polymerizing butadiene in the presence of complex
cobalt catalysts.

. SOURCE: AN SSSR. Dokledy*, v. 155, no. 4, 196k, 850-892 h

" diene _ '

TOPIC TAGS: butadiene, polymerization, complex cobalt catalyst, diisobutylalumi- - »

. num chloride, polymerization rate, polymer molecular weight, microstructure,

catalyst concentration, catalyst component ratio, chain termination, polybuta-

- ABSTRACT: The polymerization of butadiene in benzene seclution in the presence of

catalyst systems consisting of an alcohoi complex of cobalt chloride {CoCly.xCp N
Y.0H) and of diisobutylaluminum chloride (ILLR201) .was studied to determine the
rélotionship between the rate of polymerization, molecular weight, and micro-

- structure of the polymer and the concentration of the catalysts and their ratio.
It was found that water bas a strong influence on polymerization rate and mole=-

cular weight. In the absence of water only a amall emount of very low molecular
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. weight polymer is formed. With increasing amounts of water the molecular weight

' jncreases since water 1limits the chain temmination reaction. However, the water

i also reacts with the components of the catalyst system, decreasing the effective

. concentration of the catalyst, and thus decreasing polymerization rate. The

. polymerization rate increases initially proportionally to the increase in

© CoCl,.xC.H_OH concentration, then reaches e limit. The limit is lower with a

: szmﬁer tial Hy0 concentration. The polybutadiene molecular weight increases

i as the conceantration of either of the catalyst components decreases. The data

' 18 insufficient to prove the nature of the complex cobalt polymerization process.

i It 1s concluded, however, that it is impcssible to deteruins tha true mechanism

! of this type of process without considering the significant role that water pluays.
a Orig. art. bas: 3 m" .

| ASSOCIATION: Moskovekly institut tonkoy khimicheskoy tekinologli im. M. Ve
| Lomonosova (Moscow Institute of Fine Chemical Technology)

| SUBMITTED: 02Jan6h DATE ACQ: 30Apré% ENCL: 00
SUB CODE: OC NO REF SOV: 005 ' OTHER: 003
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KARDASH, I.Ye.; PRAVEDNIKOV, A.N.; MEDVEDEV, S.S., akademik

Thermal degradation of polyethylene terephthalate. Dokl,
AN SSSR 156 no. 3:658-661 '64. (MIRA 17:5)

1, Fiziko-khimicheskiy institut im. L.Ya.Karpova,.
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AUTHOR: Gritskova, I. A.; Medvedev, 5. S.; Margaritova, M. F.

TITLE: Polymerization of styreme in the presence of non-fonic emulsifiers. 1.
Polymerization of styrene in the presence of the emulsifier 0§-20

SOURCE: «Kolloidny*y zhurmal, v. 26, no. 2, 1964, 168-173
" TOPIC TAGS: styrene polymerizntion, polymerization initiator, azobisisobutyroni-

.;'A trile, emulsifier influerce, . ethyleneoxide hydrocarbon mixture, polymeriza-
tion rate, polymerization rate dependency, fonic emulgifier, an.onic emulsifier,

latex jarticle, polymer chain formation, hydrocarbon phase, aqueous phase, none
ionic emulsifier .

ABSTRACT: This emulsifier is the reaction product of 20 moles of ethyleme oxide
with a mixture of higher fatty acid alcohols of the general formula

R - O(CHy-CH,0) H where R is the alkyl groups containing 16-18 carbon atoms, n an
average of 26. nThe preparation of styreme, the initiator azobisisobutyronitrile,
experimental equipment aund procedures are described, The polymerization rate was
determined with a dilatometer. The results are figured and tabulated for varfous

Card_1/3
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emulsifier concentrations in the aqueous phase and for the polymeriz&tion rates.
The process, which proceeded essentially at a constant rate after iaftial growth
up to 2.3 g/1090 ml emulsifier concentration, differs considerably from that
observed with ifonic emulsifiers. This difference consists mainly in the average
diameter of the latex particles which {s larger by opz order of magnitude and does

. not depend upon the polymerization degree nor the concentration of the emulsifier.
The average molecular weight of the forming polystyrene increased with an increase
in the degree of polymerfization degree, in contrast to reactions with ionic emulsi-

~ fiers, indicating ~ssible intraparticle polymerization. The pclymerization rate

. depended upon thr .aitiator concentration only at concentrations of up to 0.225

! 8/1000 millilt{- .x of the aqueous phase; this limit is higher with ionic emulsifiers

" Initiatfon proceeded with participation of the emulsifier in the surface layers of

. the latex particles. The number of stable latex particles, thus also the rate of

. polymerization, were shown to depend upon the ratio moncmer/emulsifier (aqueus)

- phase, which dependency 1s also absent with ionic emulsifiers. The overall acti-
vatio. energy of polymerization was 19.8 kcal/mole. The theoretical results
agreed gatisfactorily with experimental data, Orig. art. has: 4 figures and 5
formulas,

et
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' ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii im. M., V.
Lomonosova (Moscow Insitute of Technology of Fine Chemicals)
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POLYAKOV, D.K,.; SPIRIN, Yu.L.; GANTMAKHER, A.R.; MEDVEIEV, S.S., akademik

L L it ae o,

sbsorption spectra. Dokl. AN SSSR 150 no.5:1051-105, Ja '63.
(MIRA 16:8)

1. Fiziko-khimicheskiy institut im. L.Ya.Karpova,
(Chemical bonds) (Carbanions--Absorption spectra)
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" | AUTHORS: Pravednikov, A. Nej Kardash, I, Ye.; Bazov, Ve P.j va, Ne Va;
‘ " Sharpaty#y, V. A.j Medvadev, S. Se (Academician) 7/

: TITLE: Free-radical po]ymex,-ization '%f triazine fycles
SOURCE:s AN SSSR. Deklady®, ve 151, noe 6, 1963, 1347-1349

TOPIC TAGS: f£ree radical, polymerization, tiriazine, triazine cycle , free-
radical polymerization

ABSTRACT: Ths present article reports the results of spectroscopic and elsctron
paramagnetic reso a analysis of the polymers gbtained by heating triazines
with pQrfluomcetg:gTas a source of CFq radicals/at 520C, The freeeradical -
polymerization of triazine cycles, evidently repr-senting addition of the free
radical to thes cycle on the double bond with subsequent opening of the cycle,

. must be accompanied at high temperatures by depolymeriszation, by a splitting of
. the moncmeric by a unit from the polymeric radicale Orige arte has: 1 formula

. 2 figures. L
! ASSOCIATION: none- 27Sep63 ENCL: 00

| SUBMITTED: 28May63 DATE ACQ:
SUB CODE: GHMay “* NO REF SOV: 000 - Momm; 000
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KOZIOV, P.V., otv, red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A., red.;
DOLGOPLOSK, V.A., red.; YENIROLCPYAN, K.S., red.; KARGIN,
V,A., red.; KOLESHIKOV, G.S., red.; KOROTKOV, A.A., red.;
KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV, S.S.,
red.; MIKHAYLOV, N.V., red.; PASYNSKIY, AGTREGTT T T
SLONIMSKIY, G.L., red.; SMIRNCV, V.S., red.; TSVETKOV,V.N.,
red.; FREYMAN-KRUPENSKIY, D.A., tekhn. red.

{Adhesion of polymers] Adgezila polimerov; sbornik statei.
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10)
(Polymers) (Adhesion)
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AUTHORS: Zsbolotskaya, Te. V.; Khocdzhoidrov, V. Ae; Grntmakher, A. R.; Fedvedev,

S. S e ———————
S

TITIE: Polymerization and copolymeriz~tion of isoprene in the oresence of alpha-
TiCly - AL(GgHs) 4

SOURCE: Vy*sokomolekulyarny*ye soyecineniva, v. 6, no. 1, 1964, 76-€0

TOFIC TAGS: polymeriation, copolymerizrtion, i soprene, styrene, catelyst, alpha
sitanium trichloride, triethyl olumnum, polvmerization rate, copolymerd zation rate,

netivation enéregy

ABSTRACT: The polymerizetion of isoprene and 1ts copolymerization with styrene were
conducted in benzene, in the presence of alphe--TiCl3 - A1(02H5)3. The .\-.'ork was done

at 75C, end the extent of polymerization did not exceoed 10%. The polymers were
reprecipitated by mothanol and subjected to chemicel snelysis, dotormination of
viscosity, molecular weight, and infrared spectroscopy. ¥hen 0.97-3.03 Vol/liter
concentrations of isoprene (constant amount of catalyst) were tested, it was
observed thet the molecular weights of the obteined polymers werad independent of the
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ACCESSI(N NR: APA009149
isoprene.concentration, and that the increase in polymerization rate was not
proportional to the concentration of the monomer, But the polymerization rate of
isoprene vroved to be proporiional to the samount of THCl., as is also the case with

styrene and the olefines. VWithn a temperature renge of 60-95C the vield of the
polymer increased with the tempersture. The overall activatioa energy of isoprene
rolymerizetion was estimated as 13 * 0.5 Kcal/Mole. The copolymerizetion of
_ isoprene with styrene showed that an 8.5% eddition of isoprene hed & three- to four-
 fold lowering effect on the polymerizetion rate of styrens and on its molecular
weight., The copolymers were greatly enriched in isoprene. The addition of styrene
to the isoprene monomer lowered the polymerizetion rste of isoprene more moderetely.
. Thanks are given to N. V. Nakletsov and L. P. Colovin for moleculsr weight deter-
’ minations, and to N. V. Desyrtov for analysis of composition of the polymers. Orige.
art. has: 2 tables and & charts.

ASSOCIATTCN: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physicel-Chemical [

Institute) ]
SUBVITTED: 07Aug62 DATE ACQs 10Febél, ENCL: X

SUB CODEs CH NO REF SOV: 002 OTHER: 001
s 2/2
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ACCESSION NR: AP4009150 . 8/0190/64/006/001/0G1/0085

AUTHORS: Zabolotskaya, Ye. V.j Khodzhemirov, V. A,; Gantxakher, A. R.; Mgdiadev, .
s. S. . '
TITLE: Investigation of polymerization mechaniasm in 1soprene with atyrene.catalyzed

by & - TiCl; - Al(c2 5)3

) SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 1, 1964, 81-85

TOPIC TAGS: polymerization, styrene, catalyst, isoprene, copolymer chain, monomer,
differential composition

ABSTRACT: The mechanism of the & - 'ric13 - Al(C H )3 combination catalyzed polymer-
» ization and copolymarization of isoprene”and styre e’has beon investigated. It is
assumed that in the primary initiation, the reaction CHR—CHa—CH,
: Gt CH CHR NS
o

>M“. o "1‘1 < >A1/ T x<

has no effect on the polymeriza.tion rate, and the polymer molacule dimens:.on is
limited by the reaction break-off of molecular chains. The polymerization rates for

Card 1/5
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styrene and isoprene then yield respectively V, =k, 7 The rate conatant k‘BB

Vg =kgg-0p-
of isoprene molecule transition is determined frcm the catalytio complex to the

copolymer chain as 4.15 x 10'2min'1. From differential rate equationsa degoribing
the entry of each monomer (styrene A, isoprene B) into a copolymer, equations of
differential composition of the polymer for each monomer are derived

Rt kaoa ka[A] !

dA _ [Al%a %017’ from which copolymerization constants r, and r, are

A B
o R TR :
determined as being 0.1 and 6.0, respectively. It has been shown that inhibition of
styrene polymerization by small isoprene additions is due to a decrease in atyrene
molecule addition rate to the end of the polymer chain when this unit is en
isoprene rather than a styrene residue. Orig. art. hass 16 formulas, 1 figure, and
1 table.

ASSOCIATION: Fiziko-khimicheakii instituc¢ im. Yo Ya. Karpova (Physicochemical
Institute)
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TELESHOV, E.N.; PRAVEDNIKOV, A.N.,; MEDVEDEV, S.S., akademik 1
Mechanism of polyisobutylene radiolysis. Dokl, AN SSSR 156 no.6:
1395-1398 Je ‘'6L. (MIRA 17:8)
. 1. Nauchno-issledovatel'skiy fiziko-khimicheskiy institut imeni ’
. L.Ya, Karpova.
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KIKCHEVSKAYA, I.Yu.; MEDVEDEV, S.S., akademik
Effect of water on the course of butadiene polymerizatlion irn tre
of complex cobalt catalysts, Dokl, AN SSSR 158 no.5:1114~1119 ©
(MIRA 1711
1., Moskovskiy institut tonkoy khimicheskoy tekhnologii im. M,V.Lomonosova.
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° 88-139 Ja '65 (MIRA 18:5
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LANOVSKAYA, L.M.; MAKLETSOVA, N.V. [daceased]; GANTMAKHER, A.R.;
MEDVEDEY, S.5.

Polymerication of ethylene in the presence of various composite
catalysts based on TiClj. Vysokom. soed. 7 no.4:741-746 Ap 'AA.

Nature of the active centers in ihe processes of polymerization
in the presence of composite catalysts based on TiClj. Ibid.:
747=750

(MIRA 18:6)
1. Fiziko-khimicheskiy institut imeni Karpova, Moskva.
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ROCENEERG, B.A.3 LYUDVIG, Ye,B.; DESYATOVA, N.V.; GNATMAKHER, 4.R.; MEDVEDEV, S.5.

e RS

Copolymerization of tetrehydorfuren with 4-cxides, Vysokem, soed., 7 no,.6:
101C-1015 Je '65. (MIRA 18:9)

1. Figikc-khimicheskiy institut imeni L.Ya,Karpova, Moskva.
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KRISTAL'NYY, E.V.; MEDVEDEV, S.S.

7’-ray-induced polymerization of isobutylene in ike presance

of Zn0 and A1203. Vysokom. soed, 7 no,8:1373-1376 (Ag 'Ez5é \
MIRA 18:9

1, Fiziko-khimicheskiy institut imeni L.Ya.,Karpova AN SSSR,
Moskva.
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TRUBITSYNA S.N.; MARGARITOVA, M.F.; MEDVEDEV, S.S.

Emilsion polymerization of methyl methacrylate in the presence
of banzoyl peroxide at low temperaturses. Vysokom. sosd. 7 no.ll:
1973-1977 N té5. (MIRA 19:1)

1. Moskovekiy institut tonkoy khimichegkoy tekhnologii imeni
M.V. lLomonosova. Submitted Decembsr 26, 1964.
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¢ Thip'_.investiga ion wa.s erformed to extend -an. ea.rl:.er work of M. F.
Margaritm,ahv”& evsf;ra.tova Vyeokomolek. soyedey 3y 390, 1961). It was desired
‘datermjne the effect_» of . initiator and emuilsifier system ‘concentration; pH of . the .
2 re::on the. emuls:.on polymenzatlon of methylmethacrylate. The
.ware: henzoyl peroxide--dmettwl am.l:.ne and. benzoyl peroxide-~ -
.The latter also. gserved as ‘the emulszfymg agent. . The =
eaented m gra.phs‘fend tables (sea’ ‘Pige” 1) Rate expressitmi
' ' i -A- comparison of the molecular . .-
'”mitia.tmg systems showed'tha.t'
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PRONINA, I.A.; SPIRIN, Yu,L.; BLAGONRAVOVA, A.A.; AREF'YEVA, S.M.; GANTMAKEER,
A.R.; MEDVEDEV, S.S., akademik

SYSUFIET I A,

PR S

Mechanism underlying the catalytic action of Co?4 compounds in
the urethane-forming reaction. Dokl, AN SSSR 161 no,2:362-365 Mr
165, (MIRA 1814)

1. Gosudarstvennyy nauchno-*-sledovatel'skiy i rroyektnyy institut
lakokrasochnoy promyshlennosti i Fiziko-khimicheskiy institut im,
L,Ya,Rarpova.
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KIRCHEVSKAIA I Yn.; VOLXOV, L.A.; TIMOFEYEVA G.V.5 MEDVEDEV, S.S., ekademik
W

Stationary and nonstationary processes of butadiens

: polyzerization
catalyzed by the system Rzlel Coclz(Py)z. Dohl, AN 9SSR 163 no.2;.
375-378 Jl_'65 (MIRA 18s7)

1. Maalkc ,Askj.y inatitut tonkoy khimicheskoy tekhnologii im, M.V,
Lcmonosova.
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STAVROVA, D.S.: MARGARITOVA, M.F.; MEDVEDEV, S.5.; Prinimala uchasgtiye
GOL'SHTEYN, S.B.

Emulsion polymerization kinetlics of metnyl methacrylate Irn iLe
presence of organic acids and amines and anéanion—active emul-

d. 7 no..:725-728 Ap '65. ,
gifier. Vysokom. soed, (WIRA 18:6]
1. Moskovskiy institut tonkoy khimicheskoy tekhnologii imemni
Lomorogova.
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KRISTAL'NYY, E.V,; MEDVEDEV, S.S.

‘/’ —ray-induced polymerization of isohutylene in ihe preserce
of solids, Vysokom. soed. 7 noc.8:1377-1382 Ag 'é5. (4iRA 18:9)

1. Fiziko-khimicheskiy institut imeni L,Ya.Karpova AN SSSR,
Moskva.
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KRAKHT, S.V.; MEDVEDEV, 5.V.; KOZ'MINSKAYA, Ye.l.

e N 5
On the problems of outbreaks of tonsillitis. Voen.-zed. zhur. no,9:
57-60 8 51, (MLBA 9:9)
(THROAT--DISEASES)
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} MEDVEDEV, S. V., TATOCHENKO, L. K. and TOKMAKOV, V. S.

®Application of radio active iridium for gamma defect detection", appearing
in the "Detection of Defects in Metals by Gamma — Collection of Papers", (Gamma
Defektoskopiya Metallov — Sbornik Statei), published by the Academy of Sciences
USSR, p 94, 1955
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MEDVEDEV, S.V.jy LATYSHEV, V.K.

New methods for fluid level measuring using radioactive isotopes.
Priborostroanie no.B8:6-9 Ag '56, (MLRA 9:10)

(Radioactive tracers--Industrial applications)
(Msasuring instruments)

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310003-7"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86- 00513R001033310003 7

Y Wm’@%hw&,ﬁi R "“‘:&'ﬁ'—’n""s&"“'?:”q’v? Wﬁw BT SRR SN,

On the consequences of the Carpathian Earthquake of 1940, Trudy Geofizich
Instituta of the USSR Academy of Sciences. No 1. 1929 (7)

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310003-7"



